Activation through CD3 molecule leads to clonal expansion of all human peripheral blood T lymphocytes: functional analysis of clonally expanded cells.
Monoclonal antibodies directed against CD3, a T cell-specific surface molecule essentially required for activation of these cells, are highly mitogenic for resting human peripheral blood T lymphocytes. A predetermined optimal concentration of anti-CD3 monoclonal antibody WT32 was employed to activate T cells cultured in limiting-dilution microcultures containing irradiated feeder cells and exogeneous interleukin 2. Frequencies of cells triggered into clonal expansion by WT32 under these culture conditions were 0.57 to 0.72 and 0.90 to 1.10 in peripheral blood mononuclear cells and E rosette-positive cells, respectively. It appeared that WT32 could induce virtually every human peripheral blood T lymphocyte to expand into a clonal progeny of 5 to 40 X 10(4) cells in 14 to 18 days of culture. This progeny was tested for cytolytic effector function with 51Cr-labeled murine P815 targets in the presence of PHA to detect all cytotoxic T lymphocytes (CTL) regardless of specificity, and was also assayed for natural killer like activity against K562 target cells. Frequencies of cells in the human peripheral blood T cell compartment giving rise to a clonal progeny expressing CTL function was 1/3, whereas 1/6 to 1/5 expanded into effector cell populations possessing NK activity. Frequency analysis of CD4-positive and CD8-positive populations, activated by WT32 in limiting dilution microcultures, demonstrated that 1 to 6% of the CD4-positive and 100% of the CD8-positive peripheral blood T lymphocytes expanded into CTL.